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GERROMORPHA	(HEMIPTERA:	HETEROPTERA)	IN	SOUTHERN	
ILLINOIS:	SPECIES	ASSEMBLAGES	AND	HABITATS
Steven	J.	Taylor		and	J.	E.	McPherson2	
ABSTRACT
Gerromorphan species assemblages in southern Illinois were studied 
at 86 sites representing eleven habitat types (pond, lake, swamp, temporary 
pool, large river, small river, muddy eutrophic permanent stream, clear rocky 
permanent stream, clear rocky temporary stream, roadside ditch, and spring) 
from mid-May 1988 through late July 1991.  Assemblages varied in size and 
composition, with the most diverse found in clear rocky permanent streams. 
Phenograms tended to cluster major habitat types (e.g., ponds, lakes) based on 
taxon presence/absence and to cluster the more commonly co-occuring species 
based on their presence/absence at collection sites.  These phenograms indicated 
the presence of natural guilds of species in different habitat types.  Some taxa 
were generalists based upon their widespread occurrence in a variety of both 
lentic and lotic habitat types, whereas others exhibited a narrower range of 
habitat use.  Collections included 32 species in five families (Gerridae, Hebridae, 
Hydrometridae, Mesoveliidae, and Veliidae), which represented 91.4-95.2% of 
the estimated actual species present based on the species accumulation curve 
and four species richness estimators.  These data demonstrate the presence of 
distinctive guilds of gerromorphans in different habitats in southern Illinois. 
____________________
Numerous studies have evaluated macroinvertebrate assemblages in rela-
tion to aquatic or semiaquatic habitats (e.g., Palmer et al. 1991, Johnson et al. 
1994, Rabeni and Doisy 2000, Sandin and Johnson 2000, Melo and Froehlich 
2001, White and Irvine 2003) , and some studies have concentrated on particular 
insect groups such as beetles (Coleoptera) (e.g., Fairchild et al. 2000), black flies 
(Diptera: Simuliidae) (e.g., McCreadie et al. 1997), “EPT” taxa (Ephemeroptera, 
Plecoptera, and Trichoptera) (e.g., DeWalt et al. 1999), and true bugs (Hemip-
tera: Heteroptera) including the Gerromorpha (e.g., Scudder 1987, Karaouzas 
and Gritzalis 2006).
Little information is available on gerromorphan species assemblages in 
America north of Mexico.  Scudder (1987) surveyed the aquatic and semiaquatic 
species, including gerromorphans, in peatlands and marshes of Canada, recorded 
their habitats (e.g., springs, swamps, bogs), and supplemented these data with 
records from the literature.  Herring (1951) analyzed the aquatic and semiaquatic 
Heteroptera of northern Florida and found that “characteristic” species, including 
gerromorphans, often differed by habitat.  More specifically, Calabrese (1977) 
found Gerris species in Connecticut differed in mesohabitat preferences (e.g., 
lentic/lotic; substrate; presence or absence of hanging, floating, emergent, and 
submergent vegetation; water and air temperatures).  Finally, Andersen (1982), 
in a worldwide treatment, discussed habitat preferences of gerromorphans at 
the family and subfamily levels.
In the present study, we give preliminary characterizations of gerromor-
phan species assemblages in 11 habitats in southern Illinois and classify species 
on a spectrum from habitat generalists to habitat specialists.
1Division of Biodiversity and Ecological Entomology, Illinois Natural History Survey, 
1816 South Oak St., Champaign, Illinois 61820. 
2Department of Zoology, Southern Illinois University at Carbondale, Carbondale, Il-
linois  62901-6501.
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MATERIALS AND METHODS
Field collections were made from mid-May 1988 through late July 1991, 
but were limited to the active season (March-October), in an 11-county area 
in southern Illinois (Fig. 1).  Collection sites were classified into the following 
temporary or permanent lentic and lotic habitats: pond, lake, swamp, temporary 
pool, roadside ditch (both temporary and permanent), big river (Mississippi 
and Ohio rivers), small river, muddy eutrophic permanent stream, clear rocky 
permanent stream, and clear rocky temporary stream (Table 1).  This classi-
fication was arbitrary because these habitats, collectively, form a continuum. 
For example, some small river habitats appeared more similar to a roadside 
ditch than a small river.  For the purposes of this paper, ponds and lakes, and 
streams and rivers, were defined by size.  Lentic bodies of water smaller than 
2.5 hectares (6.2 acres) are classified herein as ponds, those larger as lakes. 
Streams are defined as fifth order or smaller, small rivers (e.g., Saline River) 
as sixth order, and big rivers (Ohio, Mississippi) as seventh order (or higher) 
streams.   Definitions of the remaining habitats are self-explanatory.
The lentic and lotic habitats comprising the continuum do not include 
the spring habitat noted in Table 1.  Although the data from this habitat are 
discussed later in this paper, we did not include them in comparisons between 
lentic and lotic habitats for two reasons.  First, only two springs were sampled, 
one of which was a saline spring with a large pool, the other a freshwater spring 
with a more typical stream.  These differences precluded combining the data, 
resulting in two small samples.  Second, the springs could not be classified eas-
ily as a lentic or lotic habitat.
Figure 1.  Distribution of 86 collection sites in the 11 southernmost counties (Jackson, 
Williamson, Saline, Gallatin, Union, Johnson, Pope, Hardin, Alexander, Pulaski, Mas-
sac) of Illinois, where collections were made for this study from mid-May 1988 through 
late July 1991.
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Bugs were collected with a D-net, an aquarium dip net, or by hand-picking. 
All specimens were preserved in 70-80% ethanol and sorted in the laboratory by 
species and developmental stage.  These data provided information on species/
habitat associations.  These same data were used to identify species assemblages 
associated with particular habitats and to assess differences between habitats 
and number of species present.
Collecting effort varied across sites, primarily because of the wide range 
of differences in habitat size, water flow, substrate, and other features.  For 
example, all individuals could be collected at some small sites (e.g., temporary 
pools) in a few minutes, whereas those in larger, more diverse, sites (e.g., some 
permanent rocky streams) required up to 3 hours.  Had intensive collecting 
been conducted at these larger sites over several days, additional taxa might 
have been found.  For the Mississippi and Ohio rivers, sampling was conducted 
only near the shoreline.  Often (especially for the large, diverse sites), multiple 
microhabitats were combined for sampling (e.g., stream pools and stream riffles). 
Most sites were sampled only once.  Each habitat type was represented by at 
least two sites.
To distinguish habitats and species assemblages, presence-absence data 
for taxa from all sites were used to develop phenograms of similarity using the 
UPGMA (Unweighted Pair Group Method with Arithmetic mean) clustering al-
gorithm (average linkage cluster analysis; Sneath and Sokal 1973, SAS Institute 
2001).  For habitats, we observed that many tended to occur together along the 
right-hand margin of the phenogram and corresponded to clusters in the tree; 
these clusters (A-F) are discussed in the text.  Similarly, we observed that some 
species occurring together along the right-hand margin of the phenogram also 
occurred together in the field and corresponded to clusters in the tree; these, 
too, are discussed in the text.
Table 1.  Numbers of gerromorphan taxa in habitats surveyed in southern Illinois from 
mid-May 1988 through late July 1991.
  No. Sites
Habitat per Habitat No. Species No. Families
Lentic
 Pond 9 11 5
 Lake 10 12 5
 Swamp 7 9 4
 Temporary pool 3 3 1
 Roadside Ditch 3 4 4
Lotic
 Big River 2 1 1
 Small River 9 14 5
 Muddy/Eutrophic
  Permanent Stream 5 13 5
 Clear/Rocky
  Permanent Stream 27 23 5
 Clear/Rocky
  Temporary Stream 9 6 4
Other
 Spring 2 4 2
 
Total   86
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A species accumulation curve (i.e., number of species) was compared with four 
different estimators of species richness (ICE, Chao 1, Jackknife 2, and bootstrap), 
using EstimateS (Colwell 1997).
Generalists are defined here as taxa found in 60% or more of both the 
lentic and lotic habitats (not sites).
Voucher specimens of all species are deposited in the Southern Illinois 
University Entomology Collection (Carbondale) and the Illinois Natural History 
Survey Insect Collection (Champaign).
RESULTS AND DISCUSSION
Faunal Associations
Thirty-two species in five families (Table 2) were collected from 86 sites 
(Tables 1 and 3) (see Taylor [1996] for detailed listing of sites).  The number 
of species per habitat ranged from 1 (big river) to 23 (clear/rocky permanent 
stream) (Tables 1 and 3).  In five of the habitats, all five families were represented 
(Table 1).  Of the 32 species, only six were collected from more than 20 sites [i.e., 
Aquarius remigis (Say) (22 sites), Gerris marginatus Say (21 sites), Limnoporus 
canaliculatus (Say) (24 sites), Trepobates subnitidus Esaki (26 sites), Mesovelia 
mulsanti White (36 sites), and Microvelia americana (Uhler) (34 sites)] (Table 
2).  These same species, however, were variable in their use of different habitats, 
ranging from 3 in A. remigis to 8 in L. canaliculatus (Table 2).  M. mulsanti, L. 
canaliculatus, Microvelia hinei Drake, and Hydrometra martini Kirkaldy were 
all generalists (Tables 2 and 3).
Lentic Habitats
Lentic habitats, together, contained 17 species (Table 3).  Of the five 
habitats, the faunal composition of ponds, lakes, and swamps was most similar. 
M.  mulsanti, L. canaliculatus, Merragata brunnea Drake, Microvelia pulchella 
Westwood, and M. hinei were found in all three habitats, and several others 
[e.g., T. subnitidus, Neogerris hesione (Kirkaldy), H. martini] were found in two 
of the three (Table 3).  Of these, M. mulsanti was the most commonly encoun-
tered species in all three habitats.  The faunas of temporary pools and roadside 
ditches were less diverse, consisting of only three and four species, respectively 
(Table 3; see below); however, even here, the four generalists were represented, 
L. canaliculatus in temporary pools and the other three in roadside ditches.
Pond.  Ponds harbored 11 species, including M. mulsanti, M. pulchella, 
and T. subnitidus, which were found on more than 50% of the ponds examined 
(Table 3).  M. mulsanti and T. subnitidus, although common in ponds, also were 
present in most lotic habitats (Table 3).
Lake.  The fauna of lakes was similar to that of ponds, with 12 species 
(Table 3).  The most common species were M. mulsanti and T. subnitidus.  They 
and H. martini, L. canaliculatus, M. brunnea, Merragata hebroides White, M. 
hinei, M. pulchella, N. hesione, and Steinovelia stagnalis (Burmeister) were 
found in both lakes and ponds.  G. marginatus, one of the two most commonly 
collected gerromorphans in Illinois (Taylor 1996), was collected from ponds 
during this study but not from lakes.  Because it has been collected from lakes 
elsewhere in the state, including southern Illinois (Taylor 1996), and in other 
states (e.g., Minnesota [Bennett and Cook 1981], New Jersey [Chapman 1959], 
and Arkansas [Kittle 1977]), its absence from the southern Illinois lakes prob-
ably is an artifact of limited sampling.
Swamp.  Seven of the 13 species found in ponds and/or lakes were absent 
from swamp habitats, most notably T. subnitidus and N. hesione, which were 
present at 40% or more of the ponds and lakes (Table 3).  Conversely, M. mulsanti 
was common in swamps (85.7%), ponds (77.8%), and lakes (100%) (Table 3). 
Gerris alacris Hussey was found only in a swamp (Tables 1 and 3).  S. stagnalis, 
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although not found at swamps in the present study, is known to occur at La Rue 
Swamp in Union County (Taylor 1996, McPherson and Taylor 2006).
Temporary pool.  Three species were collected from this habitat (i.e., G. 
marginatus, L. canaliculatus, and Gerris argenticollis Parshley), although only 
G. marginatus was found at all sites (Tables 2 and 3).  Even though the presence 
of this species characterized temporary pools, G. marginatus also was found 
in several other lentic and lotic habitats (Table 2).  All adult gerrids found at 
this habitat were macropterous and may have been using the temporary pools 
during dispersal.  We also have seen nymphs of G. marginatus in several large 
puddles (SJT, personal observation), indicating that this species reproduces in 
temporary pools.
Roadside ditch.  Four species were collected from this habitat (i.e., 
G. marginatus, M. mulsanti, M. hinei, and H. martini), three of which are 
generalists (Tables 2 and 3).  The fourth species, G. marginatus, although not 
classified here as a generalist, was also collected from several other lentic and 
lotic habitats (Table 2).
Lotic Habitats
Lotic habitats in general accounted for the greatest faunal diversity in 
southern Illinois, with 27 species represented (Table 3).  Lotic habitats also 
constituted the most commonly sampled habitats; 52 (60.5%) of the 86 sample 
sites were lotic.  The four generalists (i.e., L. canaliculatus, M. mulsanti, M. 
hinei, and H. martini) were found in small rivers, muddy eutrophic permanent 
streams, and clear rocky permanent streams.
Big river.  Big river sampling was limited to the margins of the main 
channel.  The only species collected in this habitat was T. subnitidus (Table 3). 
Metrobates hesperius Uhler (Gerridae), which has been observed or collected in 
smaller rivers in Illinois and elsewhere (Taylor 1996), occurs on swift open water; 
therefore, it may occur in similar habitats on the Ohio and Mississippi rivers.
Small river.  Fourteen  species were collected from this habitat, of which 
T. subnitidus, L. canaliculatus, M. mulsanti, M. hinei, M. hesperius, and Rheu-
matobates tenuipes Meinert were the most common (Table 3).  M. mulsanti 
and M. hinei were associated with quiet backwaters of these rivers, which are 
more similar to lentic sites in which these species also occur.  M. hesperius 
and R. tenuipes were collected only from the small river habitat.  M. hesperius 
probably is underrepresented, as swift water in the middle of these rivers was 
seldom sampled.
Muddy eutrophic permanent stream.  Thirteen species were recorded 
(Table 3).  Four species [i.e., Aquarius nebularis (Drake & Hottes), Aquarius 
remigis, Trepobates pictus (Herrich-Schaeffer), and Hydrometra hungerfordi 
Torre-Bueno] were found only in lotic habitats (Table 2).  A fifth, M. americana, 
was found in a spring but was otherwise restricted to lotic habitats.  M. americana 
and A. remigis commonly occurred together in streams of all types in southern Il-
linois.  The remaining fauna was a mixture of species found in both lotic and lentic 
habitats, including generalists (i.e., L. canaliculatus, M. mulsanti, H. martini, M. 
hinei) and others (i.e., T. subnitidus, M. pulchella, M. hebroides).
Clear rocky permanent stream.  Large slow pools in these streams 
are similar to lakes and ponds and, often, are bordered by emergent vegetation 
and duckweed.  Faster open water, riffles, and rocky shorelines also are com-
mon.  These streams not only constituted the largest number of sites in our 
study (27) (Tables 1 and 2) but also contained the most diverse microhabitats 
for gerromorphans.
Twenty-three species were collected in this habitat, including 12 of the 
13 listed for muddy eutrophic permanent streams.  The missing species was M. 
pulchella, which appears to be more typical of lentic habitats (Table 2).  Spe-
cies recorded for this habitat, but not for muddy eutrophic permanent streams, 
17
Taylor and McPherson: Gerromorpha (Hemiptera: Heteroptera) in Southern Illinois: Specie
Published by ValpoScholar, 2006
	 THE	GREAT	LAKES	ENTOMOLOGIST	 Vol.	39,	Nos.		&	2
included G. marginatus, Trepobates knighti Esaki, Rhagovelia knighti Drake 
& Harris, Gerris argenticollis, Gerris insperatus Drake & Hottes, Mesovelia 
amoena Uhler, Microvelia austrina Torre-Bueno, Rhagovelia oriander Parshley, 
Hebrus burmeisteri Lethierry & Severin, Microvelia fontinalis Torre-Bueno, and 
Rhagovelia rivale Torre-Bueno.  M. americana was the most commonly collected 
species in this habitat (Table 3).
During field sampling, we noted that the largest rocky streams harbored 
a diverse gerromophan fauna, whereas the smallest had only A. remigis and 
M. americana.  Six species, including T. knighti, R. knighti, M. austrina, R. 
oriander, M. fontinalis, and R. rivale, were found only in clear rocky permanent 
streams (Table 3).
Clear rocky temporary stream.  Six species were collected from this 
habitat but only M. americana and A. remigis were common (Table 3).  Although 
both species were found in all three stream habitats, they were found more 
commonly in clear rocky temporary streams than were the other four species 
(Table 3).
Other habitat
Spring.  Only two springs were sampled, a salt spring and a freshwater 
spring (Table 3).  Four species were collected, one of which (L. canaliculatus) was 
a generalist.  G. marginatus was found in both lentic and lotic habitats, and M. 
americana and G. insperatus were otherwise limited to lotic habitats (Table 2), 
which suggests that this habitat is treated by these species as a lotic habitat. 
One of us (SJT) has observed M. americana and, occasionally, A. remigis – both 
of which we found limited to lotic habitats in southern Illinois – at springs in 
Indiana, Illinois, Missouri, Arkansas, Tennessee, Texas, and Kentucky.
Phenograms of Similarity Among Sites and Species
The phenogram of similarity among sites demonstrates that faunas often 
were similar within each habitat type (Fig. 2).  Six clusters (A-E) were identi-
fied (Fig. 2, Table 4) and are discussed in detail below.  Cluster A (19 sites) is 
comprised primarily of ponds (36.8%), lakes (31.6%), and small rivers (21.1%). 
These sites included 16 taxa, averaging 5.26 taxa per site (range, 3-8), and were 
dominated by three species, T. subnitidus, M. mulsanti, and M. pulchella, each 
of which occurred in 73.7% of the sites in this cluster.  Cluster B (26 sites) is 
dominated by permanent (53.8%) and temporary (30.8%) rocky streams.  These 
sites included 18 taxa but fewer taxa per site (x
_
 = 2.96, range 1-5) than in clus-
ter A.  M. americana and A. remigis occurred at 96.2 and 73.1% of these sites, 
respectively.  Within Cluster B, the 13 sites in cluster C were mostly permanent 
(46.2%) and temporary (46.2%) rocky streams.  Cluster C sites averaged 2.23 
taxa per site (range, 1-3), with only four species: A. remigis (100% of sites), M. 
americana (92.3%), T. pictus (23.1%), and M. hinei (7.69%).  Cluster D (13 sites) 
is comprised primarily of swamps (38.5%) and lakes (30.8%), averaging 2.00 taxa 
per site (range, 1-3), with only eight species.  Of these eight taxa, M. mulsanti 
(84.6% of sites) and T. subnitidus (46.2%) were most common.  Cluster E (7 sites) 
is comprised mostly of lotic habitats.  These sites averaged 1.00 taxon per site 
(range, 0-2) and included four taxa, none of which was obviously dominant.  M. 
americana, R. knighti, and M. hesperius each occurred at 28.6%, and R. tenuipes 
at 14.3%, of the seven sites.  Cluster F (7 sites) is dominated by temporary pools 
(42.9% of sites) and ditches (28.6%).  These sites included six taxa and averaged 
2.00 taxa per site (range, 1-3).  Of these six taxa, G. marginatus was dominant, 
occurring at all of the sites.
Figure 2 shows that the species presence/absence data do not correlate 
perfectly with habitat type.  For example, several clear rocky permanent stream 
sites did not cluster with the majority of these sites (Cluster B).  Although 
the data set has limitations (e.g., subjective classification of sites, variation in 
collection effort; see discussion above), many of the sites that were classified 
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Figure 2.  Phenogram of similarity (normalized root mean square distance) among 
collection sites (N=86) in southern Illinois based on presence or absence of 32 species of 
Gerromorpha collected from mid-May 1988 through late July 1991.  Clustering based 
on UPGMA method (average linkage cluster analysis).  Habitat types and clusters A-F 
are discussed in text.
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together a priori also formed clusters based on species composition, indicating 
the existence of natural guilds.
Clustering of species based on their presence or absence at the 86 sites 
is shown in Figure 3 (number of sites/species shown in Table 2).  As would be 
expected, the relationships are more strongly supported for common (Clusters 
A and B) than rare (Clusters C-F) species, the latter being more likely to result 
from chance co-occurrence of taxa.  Cluster A includes only M. mulsanti (36 
sites) and T. subnitidus (26 sites), which were encountered most commonly at 
lakes ( x
_
 = 30.6% of sites at which these species were collected, range 27.8-34.6%), 
but also were often found in ponds ( x
_
 = 19.4%) and clear rocky permanent 
streams ( x
_
 = 17.7%).  Cluster B includes M. americana (34 sites) and A. remigis, 
(22 sites), which occurred most often in clear rocky permanent streams ( x
_
 = 
57.1% of sites, range 54.5-58.8%) and clear rocky temporary streams ( x
_ 
=
 
30.4% 
of sites, range 26.5-36.4%), and were the species encountered most frequently 
in both of these habitat types.  Cluster C includes M. pulchella, N. hesione, and 
M. brunnea.  The species in this cluster occurred most commonly in ponds ( x
_
 = 
46.7% of sites at which these species were collected, range 42.9-50.0%) and lakes 
( x
_
 = 36.7%, range 28.6-50.0%), but were found at fewer sites ( x
_
 = 10.0 sites per 
species, range 7-15) than those in cluster A ( x
_
 = 31.0 sites per species) or B ( x
_
 
= 28.0 sites per species) and usually were absent from lotic habitats (Table 3). 
Cluster D (which includes clusters E and F) groups those species that were rare 
( = 3.4 sites per species, range 1-7) and/or were restricted to few habitats (Table 
Table 4.  Species composition of clusters A-F in Figure 2a.
Family Species A B C D E F
Gerridae Aquarius nebularis  +  +  +
 Aquarius remigis  + +
 Gerris argenticollis  +    +
 Gerris insperatus  +    +
 Gerris marginatus + +    +
 Limnoporus canaliculatus + +  +  +
 Metrobates hesperius     +
 Neogerris hesione +   +
 Rheumatobates palosi + +  +
 Rheumatobates tenuipes +    +
 Trepobates knighti  +
 Trepobates pictus  + +
 Trepobates subnitidus + +  +
Hebridae Hebrus buenoi + +
 Merragata brunnea +   +
 Merragata hebroides +
Hydrometridae Hydrometra hungerfordi  +
 Hydrometra martini +
Mesoveliidae Mesovelia amoena + +
 Mesovelia cryptophila +
 Mesovelia mulsanti + +  +  +
Veliidae Microvelia americana  + +  +
 Microvelia austrina  +
 Microvelia hinei + + +
 Microvelia pulchella +   +
 Rhagovelia knighti  +   +
 Steinovelia stagnalis +
aSee Taylor (1996, Appendix B) for species composition per site. 
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Figure 3.  Phenogram of similarity (normalized root mean square distance) among 
32 species of Gerromorpha based on their presence or absence at 86 collection sites 
in southern Illinois from mid-May 1988 through late July 1991.  Clustering based on 
UPGMA method (average linkage cluster analysis).  A-F signify clusters discussed in 
text.  The histogram to the right in this figure indicates the number of sites at which 
each species occurs.
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3).  These taxa occurred most often in clear rocky permanent streams (x
_
 = 58.5% 
of sites, range 0-100%), but represent a variety of habitat specializations, oc-
curring in all habitat types except big rivers and roadside ditches.  Cluster E 
includes R. tenuipes and M. hesperius, both of which were associated only with 
small rivers (Table 3).  Cluster F (i.e., G. alacris, H. burmeisteri, Hebrus buenoi 
Drake & Harris, Mesovelia cryptophila Hungerford, M. austrina, M. fontinalis, 
R. oriander, R. rivale, and S. stagnalis), comprises species collected at only one 
or two sites ( x
_
 = 1.6 sites) (Table 3) but which occur in a variety of habitat types. 
This analysis further supports the idea that there are natural guilds of species 
in some habitats (i.e., ponds and lakes; clear rocky streams).
The robustness of these cluster analyses (Figs. 2 and 3) undoubtedly 
was compromised by several factors.  Adults of some species are found only at 
certain times of the year, and it is likely that some were missed at some sites. 
Also, migratory/dispersal behaviors of species may have influenced species 
presence/absence at some sites.  For example, adults of G. marginatus and L. 
canaliculatus were found on temporary puddles only occasionally, presumably 
when they were involved in dispersal flights.  Finally, although nymphs were 
common, not all could be identified to species and, therefore, these specimens 
were not used in the analyses.
Ranking of Species
The southern Illinois gerrromorphan taxa fall roughly on a continuum from 
rarer species found in few habitats to common species found in many habitats, 
including springs (Fig. 4).  A best-fit linear regression explains 59.7% of the 
variation in number of habitats based on number of sites at which species were 
found, whereas a best-fit polynomial line explains 69.9% (Fig. 4); both best-fit 
lines were significant (both with P < 0.0001).  Not surprisingly, the four general-
ists (i.e., L. canaliculatus, H. martini, M. mulsanti, and M. hinei), defined earlier 
as those species occurring in 60% or more of both lentic and lotic habitats, were 
found in 6 or more habitats.  G. marginatus and T. subnitidus, although not 
meeting our definition of generalists, still were associated with them because 
they too were found in six or more habitats (Table 2).  As is shown in Figure 4, 
21 (65.6%) of the 32 species were found in three or fewer habitats.
Species accumulation curve and species richness estimators
To evaluate the effectiveness of our sampling of the fauna of southern Il-
linois in reaching “an adequate decrease in species accrual” (Delabie et al. 2000), 
we compared our data with several estimators of species richness.  In recent 
years, a common approach has been to use one or more of these estimators (see 
Colwell 1997, Colwell and Coddington 1994, Chazdon et al. 1998) and then to 
choose a point at which further sampling would provide little additional data 
(Delabie et al. 2000).  We selected four estimators (ICE, Chao 1, Jackknife 2, 
and bootstrap) for this comparison.
We recorded 32 species, whereas the above four estimators of species rich-
ness predicted from 33.60 to 35.01 species occurring in the study area (Fig. 5). 
Thus, by these estimators, we recovered about 95.2 to 91.4%, respectively, of the 
species possible.  In addition, the species accumulation curve (Fig. 5) extends 
well past its inflection point (Colwell and Coddington 1994, Thompson and 
Withers 2003), and the plots for the richness estimators are converging, and in 
some cases (Chao 1 and Jackknife 2) declining in value (Fig. 5).  Comparing our 
species list for southern Illinois to the species reported by Taylor (1996), which 
not only includes our list (Taylor 1996, Appendix B) but also museum records 
(Taylor 1996, Appendix A), shows that one species, Gerris buenoi Kirkaldy, was 
not found during the present study.  Thus, our study recovered nearly all of the 
gerromorphans occurring in southern Illinois.
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Figure 4.  Number of sites at which each of 32 species was found versus number of hab-
itat types in which each occurred based on species presence or absence at 86 collection 
sites and 11 habitats in southern Illinois from mid-May 1988 through late July 1991 
(Table 2).  Dashed line is best fit linear equation: Number of habitats = 0.1698  [Num-
ber of Sites] + 1.4796; r2 = 0.5968.  Solid line is best fit polynomial equation: Number 
of Habitats = –0.0072  [Number of Sites]2 + 0.401  [Number of Sites] + 0.587; r2 = 
0.699.  Black circles = 3-4 species, gray circles = 2 species, white circles = 1 species.
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CONCLUSIONS
The data presented in the present study demonstrate the presence of distinc-
tive guilds of gerromorphans in different habitats in southern Illinois.  Although 
some species are very common and occur at many sites and in many habitats, 
several others are relatively rare, occurring in two or fewer habitat types and 
at six or fewer sites.  The study of the structure and functioning of these guilds, 
including voltinism, phenology, and migratory and dispersal behavior of the vari-
ous species, provides ample opportunity for future investigations.
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Figure 5.  Species accumulation curve (i.e., number of species, solid dark line) and four 
estimators of true species richness based on presence or absence of 32 species at 86 
collection sites in southern Illinois from mid-May 1988 through late July 1991.  Curves 
based on random resampling of the data set 1,000 times.
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